Emerging biology of PDE10A.
Cyclic AMP and cyclic GMP are essential second messengers that regulate multiple signaling pathways in virtually all cell types. Their accumulation in cells is finely regulated by cyclic nucleotide phosphodiesterases (PDEs), the only enzymes that can degrade these signaling molecules and thus provide exquisite control over intracellular signaling processes. One PDE family, PDE10A, is highly enriched in the brain and its unique expression profile in specific brain regions of interest, in particular to antipsychotic treatment, has made it an attractive therapeutic target for the treatment of schizophrenia. However, after a Phase II trial failure of a selective PDE10A inhibitor for the treatment of schizophrenia, it has encouraged the field to reexamine the role of this enzyme in the brain, and the possible CNS disorders in which PDE10A inhibition could be therapeutic. We will review the localization of PDE10A, both within the brain and the neuron and discuss how its role in regulating cAMP and cGMP accumulation modulates intracellular signaling pathways. Since this cellular signaling has best been documented in the striatum, we will focus our discussion of PDE10A in the context of disorders that affect the basal ganglia, including psychiatric disorders such as bipolar disorder and autism spectrum disorders and the movement disorders, including Parkinson's disease and Huntington's disease.